Superficial siderosis (SS) is a slowly progressive neurodegenerative disorder caused by persistent or intermittent bleeding into the subarachnoid space. It leads to characteristic clinical and radiographic findings. Dural pathology is believed to be the most common identifiable etiology of SS. It has been suggested that dural tear may be the common pathology of both SS and intracranial hypotension syndrome. We present a patient with SS caused by posttraumatic duropathy that was associated with cerebrospinal fluid (CSF) hypotension headache. Patient was treated surgically with stabilization of neurological deficit and orthostatic headache improvement. It supports the speculated link between both entities and may confirm surgery being a reasonable approach in patients with SS.
Introduction
Superficial siderosis (SS) is a slowly progressive neurodegenerative disorder caused by persistent or intermittent bleeding into the subarachnoid space. Hemosiderin, a blood iron storage complex, is deposited on the surface of the central nervous system inducing neuronal cell death and resulting in characteristic clinical syndrome [1] . Dural pathology is believed to be the most common identifiable etiology of SS [2] . It is hypothesized that meningeal tear may be the joint cause of SS and intracranial hypotension syndrome [3] . Here we present a surgically treated patient with SS and cerebrospinal fluid (CSF) hypotension headache as a result of spinal duropathy following distant brachial plexus avulsion injury.
Case report
A 63-year-old man was admitted to our clinic for the evaluation of slurred speech and gait unsteadiness worsening for over a year. He also had a 7-year history of progressive bilateral sensorineural hearing loss and persistent headache worsening with upright position and alleviated by recumbency. The headache was occasionally associated with tinnitus and nausea. At the age of 35, he suffered a car accident with right brachial plexus avulsion injury resulting in distal right upper limb paresis. On neurologic examination, apart from hearing loss and abovementioned motor deficit, cerebellar dysarthria with mild limb and gait ataxia were noted. Magnetic resonance imaging of the brain showed diffuse hemosiderin deposits presenting as T2-weighted hypointense layer on the surface of the cerebellum, brainstem and both temporal lobes ( Fig. 1 ). CT myelography revealed evidence of C6-T1 root avulsion with dural diverticula formation and extradural contrast leakage into the extensive (C3-T12) ventral intraspinal fluid collection (Fig. 2) . The MR-angiography was negative for vascular abnormalities. The CSF opening pressure was 5 cm H 2 O. Signs of active bleeding (xanthochromia, red blood cells) and mild pleocytosis (8 cells/μL) with elevated protein (109 mg/dl) were noted.
Classic symptoms and imaging features of SS was attributed to chronic bleeding from pathological venous vessels within the scarred meningeal tissue at the level of pseudomeningoceles. Accordingly, C6-C7 laminectomy with coagulation of the abnormal, oozing vessels and dural tear closure using fibrin glue was performed. The previously reported postural headache resolved after the procedure.
At 4 months after surgery CSF examination revealed increase of opening pressure (9 cm H 2 O) and resolution of xanthochromia. The cytosis was 2 cells per μL and protein equaled 99 mg/dl. In subsequent CSF investigation at 14 moths signs of rebleeding appeared (yellowish CSF on visual inspection, cytosis = 8 cells/μL, protein level =111 mg/ dl). Despite this finding, there was neither deterioration of neurological deficit, nor recurrence of headache during the 3-year observation. The recurrent lumbar punctures had no clinical impact on patient's symptoms.
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Discussion
Chronic bleeding into the subarachnoid space, irrespective of source, may lead to diffuse deposition of hemosiderin in the subpial layers of the central nervous system with its subsequent atrophy. The predilection of hemosiderin to aggregate on the surface of the cerebellar vermis, brainstem, spinal cord and VIII cranial nerve results in the classic triad of SS symptoms (gait ataxia, sensorineural hearing loss and myelopathy) [1] . Brain MRI is the diagnostic tool of choice showing characteristic T2-weighted signal hypointensity in the given locations. It is postulated that identification and elimination of the bleeding source might halt the disease progression [2] .
Dural pathology is believed to be the most common etiology of SS which accounts for 47 % of reported cases with identified bleeding source. It encompasses CSF cavity lesions (meningocele, pseudomeningocele, pseudoencephalocele, chronic suboccipital hematoma, posthemispherectomy cavity) and spinal nerve root abnormalities (avulsion, epidural cyst). Prior surgery and trauma are known risk factors, but protruding disc or osteophytes might also be responsible for the duropathy-related SS. Other common causes, apart from meningeal injury, are CNS tumors (35 %) and vascular abnormalities (18 %). About half of patients has no detectable cause despite extensive evaluation [1] .
The intraspinal fluid-filled collection is a well-recognized feature of craniospinal hypovolemia and is seen on MRI in up to a half of SS cases. Other features of the former entity, like orthostatic headache or low CSF opening pressure, has been also reported in patients with SS. Therefore, it has been postulated that in some cases the dural defect with CSF leak may be their shared cause [3] . In the presented case, apart from classic SS symptoms, headache aggravated by supine position was one the main complaints. CT-myelography evidence of extradural CSF leak with extensive intraspinal fluid collection and resolution of headache after dural closure are consistent with the diagnosis of intracranial hypotension syndrome. It supports the speculated link between both entities.
Brachial plexus avulsion was related to SS in about 21 published cases [4] . It is hypothesized that root avulsion with concomitant dural tear leads to scar tissue with abnormal venous vessels formation. These veins are thought to be particularly fragile and bleed with only minor neck movement [1] . Recurrent bleeding may lead to development of SS symptoms. According to Aquilina et al. review of 13 cases of SS due to cervical nerve root avulsion, 6 patients had surgical intervention of pseudomeningocele conducted. Either abnormal vessel coagulation or dural tear closure using muscle graft was performed in all of them. Information about 4-36 months of postoperative follow-up was provided and stabilization of symptoms was observed in all cases [5] . Similarly, in our subject no disease progression over 3-year observation was noted. There were, however, signs of rebleeding after initial postoperative resolution of the CSF xanthochromia, raising doubts about the long-term treatment outcome.
Conclusion
Presented case report illustrates the co-occurrence of superficial siderosis and intracranial hypotension syndrome due to distant brachial plexus avulsion injury. Surgical management of dural tear appears to be reasonable approach in this instance. Further reports with the prolonged follow-up period are much needed.
